SUMMARY: Halothane and isofturane were studied using a draw-over anaesthetic system in two groups each of 25 patients to compare the ventilatory effects of the two agents in field anaesthesia. Respiratory variables were measured , and it was confirmed that isofturane is a more potent respiratory depressant than halothane, but satisfactory anaesthesia for short procedures was possible.
Introduction
The Triservice Anaesthetic Apparatus is a draw-over P system using ambient air and the primary carrier gas!.
Currently only halothane and trichloroethylene are scaled for use in the field by the British Forces.
Halothane alone or in combination with trichloroethylene in spontaneously breathing patients has been • found to be most satisfactory2. Isoflurane, however, • would appear to be a suitable anaesthetic agent for use in a draw-over system, because of its low blood/gas solubility which leads to a rapid induction and recovery, lack of in vivo metabolism and cardiovascular stability. The effects of an anaesthetic agent on breathing are of • clinical importance. We set out, therefore, to compare the respiratory variables of both agents as they would be used in the field. The study was approved ethically by the Army Medical Services Research Executive.
,

Materials and Methods
Two groups of 25 patients belonging to ASA Class I were studied. As can be seen in Table 1 , the groups were comparable with regard to age, sex, weight, smoking habits and duration of surgery. The surgical procedures
• were those that were not expected to last more than half an hour and were suitable for employment of a spontaneous ventilation technique using a face mask. The concentration of the volatile agent was adjusted to the minimum compatible with satisfactory anaesthesia.
The patients were studied in chronological groups in preference to random selection in order to avoid the need to adjust measuring equipment repeatedly for each agent. Patients who had had a recent halothane anaesthetic were given isoflurane. Premedication of pethidine 75-100 mg and atropine 0.6 mg was given intramuscularly approximately one hour before induction. Thiopentone 350-500 mg was used for induction. Inhalation anaesthesia was started immediately and an oropharyngeal airway was introduced as soon as the depth of anaesthesia allowed. A gas sampling catheter was placed at the top of the oropharyngeal airway. The patients were connected to the monitoring equipment. Carbon monoxide concentration, volatile agent concentration and tidal volume A three minute period of the trace during stable anaesthesia was analysed taking care to avoid periods of marked surgical stimulation. The data was analysed using unpaired Students' t test.
•
Results
The results of the measurements of the respiratory rate, tidal volume, end-tidal carbon dioxide, recovery time and duration of surgery are given in Table 2 for • halothane and in Table 3 for isoflurane. A statistical summary for both is given in Table 4 . There was a marked difference in the respiratory rates between the agents. Halothane invariably produced a tachpnoea which proved statistically highly significant (p < 0.01).
The mean tidal volume of the halothane group was • greater than the mean tidal volume in the isoflurane group. The difference was significant (p < 0.05). The mean minute volume in the halothane group was greater than that of the isoflurane group. The difference was highly significant (p < 0.01).
r Table 2 Serial No.   51  52  53  54  55  56  57  58  59  60  71  72  73  74  75  76  77  91  96  97  99  100  163   164 167 The mean end-tidal carbon dioxide concentration in the isoflurane group was higher than that of the halothane group and this difference was highly significant (p < 0.01). The mean recovery time appeared to be shorter for isoflurane than for halothane but the , difference did not reach statistical significance. Mean agent concentrations of halothane and isoflurane were 0.74% ± 0.03 (Range 0.4-1.1) and 1.18% ± 0.04 (Range 0.8-1.5) respectively.
• Discussion The Wright's spirometer tends to be inaccurate at low flow rates 3 but it has been shown that this is not clinically significant unless the minute volume falls below 2. there is a sufficiently constant relationship between arterial and end-tidal carbon dioxide tensions regardless of the manner or the depth of respiration.
The results of this study show that isoflurane is a more potent respiratory depressant than halothane. Our results seem to reflect the observation of Fourcade et al 6 in that the respiratory depression of isoflur~ne resulted from a unique failure of the respiratory f~~qUency to increase. Substitution of nitrous oxide fO an equal minimum alveolar concentration fraction f a potent agent would decrease the respiratory acidci~s produced by the potent agenf. In the draw-over system of anaesthesia, with air as the only vehicle for a volatile anaesthetic agent, the respiratory depressive effect of isoflurane is more marked. Eger7 concluded that the presence of surgical stimulation and nitrous oxide reduces the hypercapnoea caused by isoflurane. As might be expected from Eger's work, our isoflurane Our patients showed no adverse effects.
In conclusion it appears that isofiurane causes a greater degree of respiratory depression than halothane, but under the conditions of this study satisfactory anaesthesia with isofiurane is possible for short. procedures without any adverse effect.
